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(54) DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To assure reliable rotation 
control of a disk without any malfunction to realize 
adequate error correction by detecting an error of the 
signal read by an optical pickup and then switching one 
correcting function among a plurality of correcting 

functions to the other correcting function. _ 

SOLUTION: When reproduction-of MD disk is started, a | wt^^r^ H H 
switc hing circ uit 109e switches an error correcting 
function to quadruple correction with an instruction from 
a system controller 1 14. The signal output from a 
switching circuit 109c is sent to a servo control circuit 
105 from a rotation servo signal generating circuit 109d 
to control a spindle motor 107. Data reading by an 
optical pickup 103 is started to conduct error correction 
by a CIRC decoder 109b. The readout data is then 
output to the system controller 114 via an anti- 
vibration memory controller. When data error is judged to 
exist, the switching circuit 109e is switched to the 
double correcting function from the quadruple correcting 
function for the purpose of error correction. 
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-<»iTiE^«gi-=i;o-crriE-r^x^-mE¥^s<s:, fliife 

X 7 -«aJ¥ai= J: o r X tb $ ttfcSRlcBilSB- 

CD iTiE«tl ^ iteroiTiEate i: jl * ^ fc 

i:. StIffi3tt°-y-9r<y::^lcJ;-D-CiS»^ISf>nfc<i-^*^t. 
^# t)tt-5«!!a<0Il»E*iHaHS#roF«J©-(Dll(£*iJiaHl-^l:: 

fl)x^-^^!li^i,x^-^!±S¥fSi:. ffllHx^-^gltti 
^ISI- J: T * nfc X ^ - $-«ife(7) ITiE^tia) <D 
-rom^«EI-cfcoTrriE-r-i)X^-|TiE¥ISi:. file 

x^-«iai^Ki-<*:-3t:x^-A<^ai$tLf=^, fiiB- 

i:. fIfex^-^m^fSl3j:orx7-A<^tll^?*i.fc 

[S, fIia-C7)[H]|ESl||SPfl#5iterols]$E$IJ(SPfl-§-l-«)l«tK. 

(c J; o T ^> 4xfcfS#A^ b if b ^ -S^SfeO) 13^ 
'?Sg»^S^$iJ^-r^[Hl$EiEi!i*i)?SP^IS<!:, mti^\Z'y 
JL^-mtb^mt. C<OX^-^!±i#IS(rJ:or«ISlJ$ 

ttfc X 7 - $-«l!ao)iTiE«l6rortro-roiiiE*iflMic J: o 

rlTiE-r-l)X^-ITIE¥^ISi:. mfS.mtitftif -y <P 7 zf 
7 'T fg#$ til *-ri)'J h^-fd^tiiA^Si:, Sfrffi-O 

#K t ffrlST -f X ^7 SEM^Ig i: 1= J: y fIiB3t e ^ r -y 

[ii*JI4] U h^-i'{l-^ab*¥^IS(*x^-t^tii¥-l6 
4: f -s ja 3 lEKro -r ;^ ^ 3Sa. 



[IS3}i«6] X7-«lffi#IS(*x5-STiE^iaA^t,© 

m-^(ox5-^^ai-r-Sw<t:^t$S!i:-r-5>iS^]si 

if3RiS5a5 5*><7)tN-r*t3!)^ 1 ^tS®(0T=-rX-j7^g, 
Sti. ccofa$l$*tf:fI#*^t)lffiB#R)TSfitlJ;'3$;h:, c 
^^|g(c|a»$*^r^^-^)^i#<DfilcI5;l:rm1 

S^fclim 2 ©WJft^SIC J: S«)Si^SJSiJ:-r ^ i: S 

cis*«8i ffil , S20)«jsi#e*«jjgx.f=(8, 
-sieMt^iai, x^-iBitisi®m£ifc^-ri>j±8^#K^<i 

jl, #a-r.5x7-A<St'>'S:t^ig^*a?ffl-rS^i:* 
t f -5 8**iS 2 TbMb ai*3S 7 (7) -5 *) (7) L^-r;|^ AM JS 

[000 1 ] 
[0 0 0 2] 

[«t35CDa»l lil7li#J^I*4tgfl^8- 1 1 5 5 6 3-§- 

^ffi* fcE« 5f *t T l^ ^ St *a) -< 7. ^ liB * ^ f :^ □ 

;U (WOBB L E) il#<i: EFM (Eight to 
Fourteen Modulat ion) IM'^' i: iti 

[00 0 3] ccT% '^^^ji^m^titt^m^mutkm 

[0004] 5(iR F<l-i-<lllfiilHl£S4^^bai:tl*n^E 
^t'zi-^. 6(^5te*y^r*>::^3;b>biii*$*v^R F 

[0 0 0 5] 7i*;za)ias^*^ai[i]K6;5>i=>(7)^SIfi 
mz^i)^ R Fii-^ffli^[HlK4;b^btiti:t)$tL^0^:^>iu 
(i-^ i: n — Sr 5 A^ aa :^ $ tt -5) ^ P ^ <i: * 
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"T^cx^?^-^ ^ ^mmr^ztizu^bo Qit^^-^ 

5 A^ m :^ $ tL ^ E F Mffiiim-^cD X ^ - ^e^ili L pJftE 

j^ffiffl-e X ^ -rriE-r ^ X ^ -iTiEiHiffiT' fc -5 o 

[0 0 0 6] 

U ^ (D ifib ^(Dm^^-mm^X'^ >C 7.<7 ^-"^ 1 
S*iJfflI-rSAMCj:orx7-<7)«^tt;5ElcSA<±i:. Z 
(7) X ^ -^^jK;5E (c cfc o r (*x 5 -iTiEiatg;!)<®^T' 

<. mtjiEmiz^^)n±m^izm'^^^tz-rmmfi^s>'o 

tZo 

[0 0 0 7] z<o%BM\t±U(D^'it^mm^M}^i'^tz 

isbizu^tifzijOVs ir-c x<? (Dm^pmt^^mzt^-o 

[0 0 0 8] 

imm^m»:Ti>tziib<D^m w*^ i iBKcD^Bjrc^ 
<7r^yzft. ^ti-j^prvyiz^-oxm^^i^titzm^ 
J: o T«i ai * X ^ - ^ ffis»a>rrjE«iftEcD i^(7> 

- (DiTiEfiitll:: cfc o TlTjE-r ^ X ^ -"ITIE^ig 

tJOlft^^li. x^-1^£li^|S(cJ:orx^-.;{)^^£U 

^*itzmz-a>tTiEmm^m<DiiiEmmt^^7Li>t(D 

[0 0 0 9] if5R]l2fEK(D|SB^(C«g^T^^X>7^a 

^ o T IS^^lii b +1 ^ t# ^ 4 «Sfe(D [si $c*J 

Wm-^O) 1^ (7) - @ |EE*)»fi# [ z S I X T -f <7 ffiK 

^ tifcii-^-o X ^ - ^eiiu -r ^ X ^ -^ai ^is 
c(Dx^-«iai^si-cfcor^a3*n/cx^-^is 

«t(7)iTiE«fi6(D 0) -(7)IT jE«ftE 13 J: o r iTiE-r X ^ 
-ITiE^K<t. x^-«ltB^S(::J:orx^-/)<«ltii^ 

«)«^|g<t^fit^. S2CD«J«^SI*x5-«Sai^Slc 
J: o T X ^ -A^eitli $ - (D[pIln*JfflHi-^$fflia> 
lHllE*)fflHI# t ^fe ^ -5) 1 0) r* fe ^ o 
[0 0 10] si*iS3fBKa)S§B^iz^§T^^'X^3SB 

(r>^\iv'PTv^^'r^7.^(D'^-f5^\zn\.xm^-^it 

>rx^igii!)^|g<t. %\:iv':;T-j^\z^^xm^^^^ici 

fzm^t-^hn^ic\.^^^(Dmi.mmn^o]^(D-(Dmu 
x^-tttii^ig(Zc*:or«iai*tLfcx^ 

-^«»<7)ITIEia«6<7)W(7)-<OiTiE««glC^oTriE-r 



[00 11] if3R^4lHKa)SgB^(Z^^7^^'X^^S 

I*. 'J h7-rm^ai:fci^K(ix^-^tl3^IS;5<x^-$- 

[0 0 12] m^m5BdWi(D%mzm^^^x<pmm 

^)o\s\^^m^mzmm-r^t<Dxs>^o 

[0 0 13] immet^m(o^m\zm^^^ x^pmm 

\t. x5-^ai¥^lix^-ITiE¥S;&^b0fi'^<7)x^ 

[0 0 14] Bf*^7l5KCO*g0^lz<l^T^>rX^S£« 

fi. 3fee^v^T^v:^;b<iI^15o/c(i'^;b<fEiS^ti. Z(0 

fcfi^A^jB* $ tt S iBii^lS S-S (t t (7) & c 
[0 0 15] i»*«8fStt(7)^B^fC-^^T^-<X^^a 

(i. x5-«iaiLfclSS^it«t-r€)tb$x¥^l^*iS(tfct 
[0 0 1 6] 

[^BJCDHJfiCDJ^ffi] JUT. CCD^B^OHJSO-f^S* 
IttBJ-r^o 

lll6<Di^g|1. 01 fic:(DSSB^(DllJS<7)f^Sl iCcfc^T^ 

miCfcL^T. 1 O 1 liMDT^-rX^ (.^-{T.^?') . 
1 0 21* U-1f5tfl)«iS S^^-a: -5 >E*!|*|U>X. 103 
fiMDT^-<X^ 1 0 1 ±CDfl-^$'U— tf3t(3j:oTlS^ 

ait* 3fet°*y^T*>:^. 1 o 4i*ptt'*'v^r^y:^i o 3-e 

^ ?^cf if TKfi^ <i: 7^- -s^ s±(7) y-c too R F s-^ ^ ai ^ -r 

FT>3^-efc'So 
[0 0 17] ^ 0 5{t\Bl^mW}Mm^^tLX(D^—7f. 
®Jffl[fi]»-efcy. C(D-9— 7t?*iHailPli»1 O 5(±R FT> 

^1 0 4;{)Nbai:^$*Li)iii y^--? 1 O 6 i^^m mcD 
-t^— /-K<i-^-^vX^Aa> hP-^ 1 1 4 (SiiE) t^i^ 

ai^Stl-Sxe^ K^U^—'S' 1 O 7 (^aS) ffla)-^— tH 
ll-^^ICS-^l^T. M Dt^-< X>7 1 O 1 ^-jESilC h U — 
X-r^fr(ftlC^!t^U>Xl O 2. illy S« 1 O 6-^X 

tf> K;u^-5i 1 o 7S*i]ffli-ri)o loeii^te^y^T 
^^3^1 os^MOT^-fX-i?! 01 a)g:^fS](z^S!i$-t±^ 
ift\zy<PT^yzrmSi^^tLX<Dm^)^-^. 1071* 

MD7^>rx^ 1 o 1 ^{siu^ith^^ 7.^mm^&Lt L 

[0 0 18] ^ O 8itMDXij^^\zm^ ' u±m(Di^m 
ft'T-fX^ (MO c^^^-^^v h • 7l-:^T'^ -r-fX 

ti-SAD I p (T KL/x • -<> • y^xfji^-y) 
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D I KUXt^ZI — 1 O 9(iR FT^:/! O 4;^^^ 

1 OliR Ffi-^-T^zi-y 1 O 9;!)>»bA:^$n'i)fi-^^ D 
RAMI 1 1 (^in) {c^^7^d:*<'i^^l±ai7^a — y 1 
12 (Sin) (cm:^-r'g>BSffl>^Uzi> hD-^T*fc 

^ o 

(7)t^— ^^^i^D R AM 1 1 1 izSx^ J:5l::LTl> 
[0020] DRAM1 1 1 liitli^>^'J 3> ha — 

fB. ^«tS$S^;!)<fBtS^;tX^IHIi^lS<b LTCDDRAM 
C(7)DRAM1 1 1 (*^«TriS#fiT*fe^;b<s >^ 

(D^-x'^^p^mmmx&^o 

[002 1] 1 1 2liitliffiy ^'J3> hP-^ 1 1 o 

D/Azi>/\*— -$1 1 1 3 [Zthti-t ^mPKm^rZ^—^X 
fe-So 1 1 4fiC(7)MD:^U— ^'^A*^— 1 1 5;b^6 

[0 0 2 2] cz-e. -fiSWl:I^$+^ttrl^S1S«^l5® 
CD (zi>/<^ hT^-rx-:?) -^^MD (=-T^^X^) 

STT-riftB-^H. mz (b) lie D&U*MDC;)M^I|ffiT^ 
X >7 <7) T^- -Jr ^ ^ -r «ft H fc o 

[00 2 3] *-r. 1112 (b) ^fflt^r^?^l^ffl7'-<x 

S§l^i:7^-5^«l|^lC«^;^)^+lrt^So U - hV >f§l*l*T^^ 

fflSj (h^^v^^) ii^n^'ttcoft coins. ;1l#BBter 
[0024] Ca>d*>. ;'^#l^$^r KUX<t>1l#$ITT 

'T-^mmiz'r-^t<^mts*t^ttt\z. 



y r K ux A^isg^ $ 4xr l^ s c <!: ic 7S -5 o 

[0025] S2 (a) ^ffll^TS^g^^l^*fflT^ 

t\z^t^^xi^^o y- >?iii!t(*T-rx^(Daii$ 

L T fc S -^tL^n^T^T^-' I:: -3 INT (DHBSmiife 
(*U (ZL— tF) -TOCltlSclriiflSti. T^-fX^OT^- 
fe«>o *fc. 7^-<X<7<7)7^-^i«J|!tlcfiiaKIESS*i.S 
C (DIEfi^iie *IH$t«ii|!£ <b: li 3? U - AS I c It ^ *t -§> 

:7 u- A i5]^e^A<«iai r* # i) if 3 o TfijiT-r 

[0 0 2 6] HI 3 liUJSSCDJ^® 1 ^TT-^m 1 fDT^-fX^ 

<oiHiicftiiffli<i:. x^-«iaiizBat-sa55i^^»L<i5iB^-r 

S33^P *:;^El-efcy . R Fil-^T^zi — y 1 O 9(d:E FM 
7^zi-yi0 9a. x^-iTiE^|g<!: 
LTCDCIRC (Crosslnter leave R 
ead Solomon code) "Til — ^109 
b. ®2(7)«)l$^IS<h LT^^lElKl 0 9 c. mtn-^- 

/i-:<i^±jffiis]K 1 o 9 d^Ccfcy«Ja$ttTl^4o 
<ft(7)«i«gi5»T?BfriB^ 1 tm-^i^\z-Di^x\%m-^^ 

^<*LT«^Sl5iB^*^lSf S. 
[O O 2 7] [gllCfcLNT. 1 O 9 aliR Fr>:^1,0 4 

;!)^^>al*^F*t-5m#^a!B■rsE FM7^=i-yr'feSo 

ZCDE FMirZJ— ^1 O 9 a U — AlHj^fl-^^^tl 

^i>tt^[z. xmy.tzm^\z^^^i>^iy-j^mWim 
^eiatjiiissi:. za):7u-A(5]^fi^:giai[Hissi-<feyi^ 

M^+tfcfi-l-* E FMHill^SP L A (Program 
able Logic Array) <i: ^#t;tiCD"efc 

[0028] C I RCt^zi — ^'^l O 9 bliCCDE FMir 
Zl-y 1 O 9 arai)|$+Lfc1i-^(7>X5-<liai^V'> K 
□ -A;1iff[HlK^ffil^-C^Tl\ tL. x ^-;b<gia3 
fcii^lCli. y h^-<«-^$vX7^Azi> hP-^ 1 1 
4-^tli:^"rSx^— igltii^lSt L< (i£xXi^Ai3i/ hP 
-7l 1 4ANb<0Ji^l::fi£ofclTjEiatfelCc>:orx^- 
iHE-rSo 

[0029] t*or. CI RCt^zi--'$^1 0 9 b (t^Sl 
1 O 9 e ^^^Ta^'5o 

[0O3 0] CC:T*fTiE«it6<b:li. ^ U-A^lr 

y^Hj/w h$T'lTIET*^s;^)^<i:l^3c<tT'fey. 4srr 

IE. 2fiiTiE^X*fc-5o S*a*IlC4aiTiE<7):^A<1 37 U 
-A^fc y 4y<-f ha)x^-*-eiTjET?^Sfci^. tTIE 
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[003 1] «)iftlllSSi O 9 cfivXT^AaV hP — ^ 

1 1 4*^i^(D^i^lz^^£oT. efmt^=i— y 1 09 a t 
L<i*AD I PT kuxt'zi— y 1 o a(othti^^i^^ 
rmfsi^-Ttf^i-^^iaiHissi 0 9 dizai:b-r«o z<d]bi 

tiiV—7f.m^±m^^ 1 O 9 d (i^jftlHlSS 1 O 9 c )£l^ t> 

[0 0 3 2] ;:felCijIf^|ZOL^Ti$^B^-r*o ^4l*C(7>«§ 
B-^CDHSEO J^S 1 ic J: * -< X <7 SgacDMf^ ^ Si IBf ^ 
h-efc^c ^-f. xi^^:/^s T 1 o o o-e 

MDT^-fT.^ 1 O 1 (DW±t<mP&^ti^t. 7.^vZfS 
T 1 O O 1 -ClivX^AziV hP— "7 1 1 4A>e»(Dtg^ 
IztitlN^ifelHlSSl O 9 e;!)<x^-ITjE«tE^ 4MITiElc 
^l^^^o :sJjt^T'. 7.n-V^S T 1 0 O 2 trli. ^K^lll 

i^i 0 9 ot^i^^fy^M:im^t^mn'^—if-m^±is.m 
Ki 0 9 d A>t>-9— 7fN*J?WiH]5Si o 5izii|p>ti. cco-y- 

— TfC^WSK 1 O 5 IZ J: y X e> K;U^ — ^ 1 O 7 

\^-J'PTvy^ o 3(zJ:^T^— Sr<7)B!^lXiyA^BB*S$+t 
-So -^LT. X^^vZ^STI 00 9TMiC I RCt^zj — 
O 9 blCTiSJ^SXoTT^— ^JiCDx^— lTjE;b<fT*Ptl 

[0 0 3 3] xi^^v:^STi 003-eiic i rc 
T-^a-^M 0 9 b^igrBffiffl>^'Jp>hP— ^1 1 

O 1:: A S T^- 5^ * IZ 7^- ^ X ^ "-;{)<#:a-r ^ A^ <i: 
5;6^lcm->g)tt$g7{)<. HJiffl^^Up> hP-^ 1 10 
vX^A=]> hP — ^ 1 1 4icai:ft**i. vXTA 
=i>hP-^l 1 4fT^— -S^x^— /)<#^-r-Si:2|aj»TL 
fc^^. x^^v::^s T 1 0 0 4^ji«?^. -x— ^x^— A< 

[0 0 3 4] y^T-V^S T 1 O O 4 }ftlslie& 1 O 9 

elz^3lNTx^-SiTjE«Stg;b<4SITiEX)Nb 2SiTiE-- 
^S^^bH^c ^ur. x^*y T 1 o o sxMix^ 

-a)jRtl3*n/cir^-^a)ftffli4Sl33fee*y^7'v:^1 o 
3^^^)^-^ 1 O 6lCj:or^K)3F-t±. St;. X^^v 

T 1 o o 2izfcL^rT^— ^<;)i3i^?sy A^fr+pti'So 

[0 0 3 5] — Xt-»v3^S T 1 O 0'6-CMi. vX-7^ 
A=I> hP — ^ 1 1 4lCfcL^rMDT^-<X':7 1 O 1 (DH 

IS. Xi^*y::^ST 1 0 0 S^m^. JSTLJSL^CD 
T'fctllSX^^y >^S T 1 O O Xt^^^'^^S T 1 

o 0 yrMi^jt^cDT^— ^^iS^-c^fet^'^v^T^y ::^i 0 3^ 
xi^^y T 1 o o 2 lcfcl^r;J^J(7)T^— -j^ii 

[O O 3 6] ZCD^jSfe(;)ff^S 1 l:i<^tT. 

^t^t(OX*&i>(OV. ii«l*4mr^iE$ffll^■Cl^T. 
jCMIcD & -5) i: # (D<i¥ [z 2 SiTIE l^T X ^ -riE-r 4 



[0037] JiS<DT^— S'g|-5^ISyB#T'(*^i:<. 

X ^-<D«iai 3F*ifc7^— (D5fesnaa* T'* e ^ T *y 

3^^^Si-r ^K5[cx^-iTIE^fi6cD^J|^^^fT5 tcDT' 
fc-ScOt?. x^-iTiE*S#6a)^ffim^*:«]Jft^l3cfc^S^») 

[0 0 3 8] ||jffi<D}^S2. m5{tZ(D^BM(Dmm.0m 

fc-So [ilicfciNT> x-T*y T 1 1 o o-eMDT^-<x 
^10 1 (7)||±$BasS-r*i:. xi^*v:^s T 1 1 o 1 T* 

livX^Azi> hP — ^ 1 1 4AN^,<7)|i^(C«ei>^}^[Hl 
K1 0 9 eA<x^-iTiE««6^ 4«ITiElz«]lft^. X^ 

*v:^s T 1 10 2^itt;„ 

[0039] Xi^-^v^^STI 102 TMivX^Aa > h 

p— ^ 1 1 4A^^><7)^i^lz^^lv -ejisiBis&i o 9 c^&^a 

D I pr KuxT^n— -jr 1 0 8;5Nt>dJ::b*tt^'!7;i-:^;i/ 

<I-^^[Hl^-*^-7Kfi-^^i$[H]SSl O 9 d\Zlhti-t^<^0 
iC^Jlft^So X7^^>3^ST 1 1 O 3TM*^}ft[s]Kl 0 9 

[0 0 4 0] T.^r^yS T 1 1 0 4TMill2CD^^^^^ 
<t LX(D^^\B\^^ O 9 c;()<l^i:T'-^<iMT'i!tyilL 

^D^ffiN R<t-r*o x^^v^^s T 1 1 o 5x\t^mm^ 

1 0 9 c;bNiim:ti*4xfcil-l-X)<[lI$E+^-7K<l-§-±ja[e]£S 
1 O 9 d3!)^b^t— 7H*JfflI(H]S&1 O 5[Cj||b*t. C<D-9— 
7H*]ffll[E]i»1 0 5;!)<xe> K;u^-~^ 1 0 7 ^fij^L 
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